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Smoking and    
the cardiovascular system 
Every 40 seconds, someone in the United States has a heart attack (Heart Disease and Stroke Statistics 2017). Students 
may experience or be affected by several inci-
dences of heart attacks throughout their life. 
As such, students should be aware of the risk 
factors and learn the underlying reasons for a 
heart attack. 
Most students believe they are too young for 
a heart attack and think symptoms will appear 
gradually (Roth and Gotter 2018). Heart disease 
in younger individuals is appearing more fre-
quently due to obesity, tobacco and alcohol us-
age, stress, and race (Napoli 2019). In this article, 
we describe how blood flow is important to the 
cardiovascular system by considering the harmful 
effects of smoking on the body using the Hewson 
and Hewson Learning Cycle Instructional Strat-
egy (Keeley and Konicek-Moran 2015).
Context
This series of lessons focuses on the standards for a hu-
man anatomy and physiology course (see Online Con-
nections), with a focus on the cardiovascular section with 
Next Generation Science Standards High School Life Science 
(HS-LS1-2). Students identify the role blood vessels play in the 
transport and exchange of materials; specifically, blood clots 
and how clots halt blood flow through the circulatory system. 
Students also examine a heart attack in-depth, which helps to 
eliminate commonly held misconceptions about the age barrier 
and symptoms. We taught the lesson in a 10th grade human 
anatomy and physiology course over three days (50-minute 
class periods.) 
Hewson & Hewson learning cycle 
instructional strategy
The Hewson and Hewson learning cycle instructional strategy 
has four stages: diagnose, opportunity to clarify and contrast, 
practice new idea, and apply new idea (Keeley and Konicek-
Moran 2015). The diagnostic stage should contain a case study 
or a scenario to elicit student thinking about the content. The 
opportunity to clarify and contrast allows students to take their 
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initial thinking and compare to the content knowledge. When 
students practice the new idea, they engage in an activity which 
furthers their content understanding. The last stage is applying 
the new idea; students relate the content knowledge to a differ-
ent aspect of the concept to display conceptual understanding. 
The learning cycle allows for students to observe a phe-
nomenon from several different perspectives and grasp the in-
formation while solving a real-life problem. Students must use 
the function of elements in the body system to consider how 
poor lifestyle choices interrupt the flow of blood in the car-
diovascular system. With the Hewson and Hewson learning 
cycle, students are required to engage in deeper-level thinking 
to go beyond the memorization of facts and apply that infor-
mation to daily living.
Diagnose
On day one, the teacher introduces the concept with a case study 
(Figure 1). Students are given the chance to diagnose the patient 
and consider the underlying reasons for the condition by writ-
ing an explanation. The teacher should explain to students there 
is not a right or wrong answer to the case study, but should get 
their minds thinking. The teacher may want to include a mini-
mum length for the explanation, like 3-4 sentences, and require 
students to reference the lifestyle and symptoms of the patient.
Opportunity to clarify & contrast
After letting students write down their initial thoughts, the 
teacher then composes a list of hypotheses (Figure 2) where stu-
dents share their thinking and decide which hypothesis is most 
accurate for Suzy. When creating the hypothesis list, check 
marks may be used to show redundancy from student’s ideas. 
After hearing possible ideas, the teacher reveals the diagnosis 
for Suzy through a video explaining what is happening inter-
nally during a heart attack (Smoking Dramatically Increases 
the Risk of Cardiovascular Disease 2013). 
Following the video, students should add, correct, and/or 
delete ideas from the hypothesis list based on what they now 
understand. Additionally, a classroom discussion should be held 
regarding students’ hypotheses. The teachers should focus on 
why a heart attack is the most accurate diagnosis for Suzy, be-
ing sure to explicitly state Suzy’s age and onset of symptoms in 
the discussion to eliminate the misconception of the age barrier 
and symptoms of a heart attack. Teachers should also address 
Suzy’s lifestyles choices (e.g., smoking) in the discussion. Stu-
dents should be aware of how poor lifestyle choices can damage 
their body since they are in the same age ranges. 
As a class, students should compose a list of the key factors 
contributing to a heart attack (Figure 3) using ideas from the 
video and classroom discussion. Teachers should allow the stu-
dents to formulate the key factors themselves and only offer as-
sistance when needed. The key factors list is a good stopping 
point for day one, since making sure important ideas are repre-
sented in the list may require extra discussion and replaying for 
the video as well.
FIGURE 1
Case study for introduction.
Suzy is a twenty-two year old who is about to graduate 
from college in May. She was in class when she texted 
her friend complaining of shortness of breath and back 
pains. Walking out of class, she passed out. When she 
arrived at the hospital, the doctors explained she is at 
high risk for a __________. Suzy’s parents are confused 
saying this only occurs in older individuals. Suzy 
explains to her parents that she has been smoking 
since her freshman year of high school. Did the 






Student list of key contributors to heart 
attacks.
Practice new idea
On day two, the focus is on how the harmful chemicals in ciga-
rette smoke result in clogged arteries and disturbed nutrient 
flow. The students should know the cigarette smoke causes the 
blood vessels to constrict, plague to build-up around the vessels, 
and platelets begin to stick together; all of these issues contrib-
ute to the creation of blood clots. All of the above issues are im-
portant in understanding how a heart attack occurs because all 
are contributing factors to an eventual heart attack. However, 
the blood clot is the primary cause that stops nutrient and blood 
flow to the heart resulting in a heart attack. 
For the practice new idea strategy, students need to relate a 
concept to something in their daily lives. To start day two of the 
lesson, we ask students to make analogies about the clogging 
of arteries. Teachers should instruct students to think of ways 
things may be clogged and stop the flow of things in their daily 
lives during a think-pair-share. 
After approximately five minutes, students should share 
their thinking and ideas with the class. The teacher may men-
tion several everyday examples of how things can be clogged or 
stopped in everyday life. For example, football tackles stopping 
the players from reaching the end zone, water stoppers when 
washing dishes, and/or knots in headphones or a water hose. 
Teachers should be sure to have a short discussion connect-
ing these analogies to blood clots as noted from the video. Using 
the analogy of knots in a water hose, the teacher can relate the 
hose to an artery, water as blood, open hose end to the heart, and 
a knot as a blood clot. As the walls of the water hose are closed 
in the knot, no water can reach the open end of the water hose; 
Students should know the cigarette 
smoke causes the blood vessels to 
constrict, plague to build-up around the 
vessels, and platelets begin to stick 
together; all of these issues contribute 
to the creation of blood clots. 
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FIGURE 4
Demonstration of station set-up.
FIGURE 5
Student’s mental model examples
the same occurs in the heart as plaque constricts the walls of 
the arteries, creating a blood clot, restricting blood and nutrient 
flow to the heart, eventually causing a heart attack.
The main portion of day two is an activity in which students 
visit stations with different types of lemon water, which rep-
resent different stages of blood clotting using water, lemons, 
straws, and cups (Figure 4). Students are assigned a number 
from 1 to 6 and instructed to form a group with others who 
had the same number. This allows students to be placed with 
individuals of different levels and to be separated from friends 
if needed. Each station should have one type of lemon water 
present along with a straw for each student. One station should 
have plain water and the others should be set up as followed: 
water with lemon bits, water with a slice of lemon, and water 
with a whole lemon. 
When instructed, groups should rotate to each station, mak-
ing hypotheses about what will happen when trying to drink 
the water with the straw placed directly on the obstacle (lemon). 
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Each member in the group should attempt to drink the water 
and then form their own conclusions. A time limit of 3-4 min-
utes for each station should be used. Having a cue or timer will 
allow for an easier change of stations. 
After rotations, the groups are given time to relate each sce-
nario to blood flow with reference to blood clots and considering 
what happens on a nutrient level with the interference present. 
After group discussion, there can be a whole group discussion to 
ensure each group makes the same inferences from the stations. 
Class discussion of nutrient flow relating to each scenario is a 
good stopping point for day two.
There are not many safety issues with this activity, but 
teachers must always be observant during labs and may want 
to review lab rules. Since students are dealing with water, all 
stations should be placed away from electrical outlets and be 
equipped with paper towels in case of spills. Teachers should 
also be mindful of any allergies since students are working with 
food. We would also suggest students wear goggles since they 
are working with straws and could potentially poke their eyes. 
Apply new idea
Students now need to apply the concepts by returning to the 
case study and relating the key factors to Suzy. For day three, 
students create a model evaluating Suzy’s case study and ex-
plaining why she had a heart attack at such an early age. Stu-
dents create an illustration of Suzy’s blood flow, incorporating 
concepts from the key factors list, as well as Suzy’s age, diag-
nosis, and lifestyle choices. Students have the option to present 
all information through illustration only or by also incorpo-
rating an explanation. Teachers should tell students they are 
not being graded on the quality of the drawing, but on the 
information present. Two student mental models are shown 
in Figure 5.
For grading purposes, teachers use the rubric (see Online 
Connections), which is out of a 9 possible points, but teachers 
may revise as needed. It has three major criteria focusing on 
the patient, the phenomenon, and the science content. Each 
criterion has four indicators for student achievement which is 
defined by how much information was present in the student’s 
submission. The teacher may even want to underline factor(s) 
in the developing and beginning stages, so students are aware 
of their score.
Issues for consideration
This activity was designed for a tenth-grade human anatomy 
and physiology classroom and can be easily modified for stu-
dents of different achievement levels. If teachers wish to chal-
lenge their students, consider incorporating the lungs to get a 
bigger picture of how chemicals are transported into the heart 
when drawing the mental models. 
For a shorter timeframe or lower grade level, teachers may 
consider doing the lemon water demonstration themselves instead 
of allowing groups to rotate through the stations. The activity re-
quires limited classroom management if your students are trained 
in participating in lab or station activities. However, the teacher 
may want to reiterate discourse rules when students begin discus-
sion to remind students how best to interact with one another. 
Students tend to find the activity challenging but satisfying, 
because it relates to their health and to a natural phenomenon. 
Students are often shocked about the diagnosis and amazed to 
understand how the body system operates. If students are not 
used to drawing models, then students may struggle with this 
aspect of the activity and it may require some scaffolding. How-
ever, creating a safe space will allow students to feel more re-
laxed and confident. It may also help to remind students that the 
goal of the model is not artistic ability or the “beauty” of their 
drawings, but that the model accurately conveys their thinking.
Conclusion
By utilizing the Hewson and Hewson Learning Cycle Instruc-
tional Strategy (Keeley and Konicek-Moran 2015), teachers can 
help students explain the phenomenon of a heart attack. This 
strategy allows teachers to identify students’ misconceptions 
about heart attacks as well as clarify other known misconcep-
tions. Students are able to relate a real-life phenomenon to class-
room lessons and have the opportunity for clarification through 
videos and analogies. The lemon water activity allows students 
to view how blood clots halt blood flow and nutrient transpor-
tation through blood vessels. For an overview of the concept, 
teachers make students’ thinking visible from a formative as-
sessment involving a mental model. Throughout the series of 
lessons, students are engaged in discussion involving explana-
tions to achieve conceptual understanding. ■
ONLINE CONNECTIONS
Smoking Dramatically Increases the Risk of Cardiovascular Disease: https://
www.youtube.com/watch?v=1WlAn4NlIgI
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